It is generally assumed that plasma lipoproteins function as carriers in the transport of fatty acids to and from the liver, fat depots, and peripheral tissues, but the roles of the various lipoprotein classes in this regard are not established. A previous study showed that the concentration of triglycerides in serum was lower several hours after the ingestion of a meal containing no fat than after an overnight fast (1) . In the present study large quantities of glucose were fed to fasting young adults; the resulting alterations in various lipid constituents of ultracentrifugally separated lipoprotein classes were compared with changes observed during comparable periods of continued fasting. These comparisons showed that the concentrations of all major lipid constituents of the very low density lipoproteins of serum fall significantly after the ingestion of glucose. This finding suggests that very low density lipoproteins have a significant role in the transport of fatty acids derived from endogenous sources.
METHODS
Experimental subjects and procedure Seven adults who had no known systemic disease were studied during 2 periods, each preceded by a 12 to 15-hour fast (water allowed ad libitum).
Period I. The subjects continued to fast for an additional 11 hours, during which serial blood samples were withdrawn.
Period II. The same subjects fasted for 3 additional hours, after which they were fed 100 grams of glucose as lemonade at hourly intervals for 4 hours. Two or three hours thereafter they were allowed to eat a fat-free supper. Serial blood samples were withdrawn at intervals during the test and again the next morning before breakfast (cf. Figure 1 ). In three of the subjects period I preceded period II. In the other four subjects the periods were reversed. Analytical methods
These have been described in the preceding paper (1).
All serum samples were extracted in chloroform-methanol, 1 Present address: Department of Medicine, University of California School of Medicine, San Francisco, California.
2: 1, v/v. Serum total protein concentrations were determined on all samples by the biuret method (2), and lipoprotein lipid and protein concentrations were corrected to a constant total protein concentration to minimize changes resulting from fluctuations in the concentration of plasma proteins.
RESULTS
Changes in total lipid concentration in Fraction I + II lipoproteins (Sf > 10) in the seven subjects are shown in Figure 1 . Mean values are given in Table I . As shown in Table I , the concentration of total lipids fell slightly during the first 3 hours of the test. With continued fasting, the changes were variable, but resulted in no significant change in mean values. When glucose was administered, providing 1600 calories over a period of 4 hours, total lipid concentration fell consistently, irrespective of the initial concentration, and was lowest 8 hours after glucose was first administered. The following morning, after another 12 to 15 hours of fasting, the levels had risen consistently in the five subjects tested.
In four of the subjects (Table II) tities of carbohydrate they administered. In the present study more than enough glucose was supplied over a period of 4 hours to satisfy the subjects' caloric requirements, and it is likely that they were utilizing carbohydrate as the major source of energy for at least 6 hours. The next morning they undoubtedly were deriving considerable energy from fat combustion, and the concentration of Fraction I + II lipoproteins rose significantly, although no fat had been eaten in the interim. The results presented demonstrate the considerable lability of very low density lipoproteins independent of chylomicron transport, and suggest that their concentration, like that of ketone bodies and unesterified fatty acids (4, 5), may depend on the availability of carbohydrate for energy production. The marked increase in the concentration of this lipoprotein fraction in diabetic acidosis (6) and its rapid fall with treatment, along with the decrease in ketone bodies and unesterified fatty acids (7), support this concept.
Others have noted the lability of the very low density lipoproteins. Chandler, Lawry, Potee, and Mann (8) found that the diurnal variability in the concentration of Sf 20-100 but not of Sf [12] [13] [14] [15] [16] [17] [18] [19] [20] lipoproteins exceeded any variation that could be attributed to technical error, but observed no diurnal trends. This is not surprising, for the opposing effects of fat and carbohydrate ingestion would tend to be neutralized after a mixed meal. On the other hand, Boyd (9) , in a study of subjects on mixed diets supplying 2000 to 2500 calories per day, observed a diurnal variation in the concentration of neutral fat which reached a nadir at 5 P.M. In this case, the effect of carbohydrate on very low density lipoproteins probably outweighed the effect of fat. Critical data concerning the importance of very low density lipoproteins in the transport of fatty acids derived from endogenous sources remain to be obtained. Available data regarding fatty acid transport pertain only to whole serum. Harper, Neal, and Hlavacek (10) observed in dogs that the turnover of the nonphospholipid fatty acid fraction of plasma (triglycerides, cholesterol esters, and unesterified fatty acids) was considerably more rapid than that of the phospholipid fatty acid fraction. These observations have been confirmed in man by Lipsky, McGuire, Bondy, and Man (11) . Recent studies indicate that unesterified fatty acids may account for a significant portion of fatty acid transport during fasting (5) and during removal of chylomicra from the plasma (12) . In chylomicra, triglycerides are the chief vehicle for fatty acid transport (13) , but their role in the transport of endogenous fatty acids remains to be clarified. Since the lipid of Fraction I + II lipoproteins consists mainly of triglycerides, it appears likely that the lability of this fraction is related to their turnover.
The prolonged effects of fasting and of ingesting fat-free foods must be differentiated from those occurring during the first 24 hours. Kartin, Man, Winkler, and Peters (14) , in a study of the effects of prolonged fasting on serum lipid concentrations in human subjects, found that free and esterified cholesterol and phospholipid concentrations rose consistently and that neutral fats showed variable changes. In their series the effects of fasting were complicated by concomitant water deprivation, and the extent of hemoconcentration in their subjects is not known. In contrast to Rubin and Aladjem's report that very low density lipoproteins were increased after 72 hours of fasting (3), this study did not imply an elevation of this fraction during more prolonged fasting. The changes in serum lipid concentrations (as well as ketosis) observed by Kartin and his colleagues could be prevented by the ingestion of 100 grams of carbohydrate daily.
Prolonged ingestion of fat-free diets results in rapid fall of cholesterol and phospholipid concentrations within one week (15) (16) (17) , even in the absence of weight loss, but may not appreciably change fasting serum triglyceride concentrations. It is apparent that lipoproteins other than those of very low density must be involved in these changes. On the other hand, when an excess of calories in the form of carbohydrates and proteins is supplied over a period of several days, Sf 12-400 lipoprotein concentrations rise strikingly (18) . This suggests that transport of newly synthesized fatty acids to depots may take place via very low density lipoproteins.
The physiologic roles of Fraction III and IV lipoproteins are not clarified by the present study. A close relation between Fraction I + II and III is suggested by the fact that a) their protein moieties have the same N terminal amino acid residue (19) , and b) the concentrations of these fractions tend to vary inversely in certain pathologic states, such as idiopathic hyperlipemia (20) and the nephrotic syndrome (21 
